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54) yCTPOACTBO iUIH PEMOHTA OBCAAHUX KOJ10I1H 



H»6pClOWC OTHOCHTCB K yCTpOHCTBaM, fipH- 

MCHneMMM itpn ycTaHOBKC npononb«o-ro4>pHpo- 
BiHHfatx luacnapefi so MeTaJin»weacax tpy6 # 

B o6C2i9n4Xj KOJIOHHXX HttJUJIHMX, raJOBMX » 
BOA^HMX ^GKMXKn : C UtAMO BOCCnHOftfleHJW 
rCpMCTHWOCTK CTCHOK KOJIOHH. 

Mjbcctho ycrpoHCTBO An* ycranoBKH mctoi- 
nmccKWL iwacropcw, cor^pjwuucc 3anojracHHw» 
xhekoctmo anaci khhu m cocyxu cnycicaeMwii 
k Meciy noBpeacncHHJi ko/iohhli tu xpocc. Ha 
DowpxHocni GannoHa cneiwanmuMM aaaotMa- 
mh KpenMTCB.M«ajinjnrcocMM ro^pnpoBaHHbW 
nnacrapfc-BByTpH DJiacnrmoro cocyna bvww 
kociv noMemen wjpuBHo* 3ap«x c 3nciopo- 
ncTOHaiopoM. PaoimpcHMC iwacnapB b ko/wh- 
fie o<7mccTBJiBcrcii npM bi^ubc 3ap«a^(tl^>^ 
Ochobhum hchoctstkom nroro ycrpoMCTBa *a- 

JIBCTCB IpyHHOCTb JKXrTICKeilHB paBHOMCpHOrO 

pacaJKpcHHB .ruiacnapH no bccm ohkhc. 

HaK6oncc~6njoKiw no tcxhmvckoh cyinnoc- ^ 20 
th h nocTOTaeMOMry peiyjibniy k npcAnaraewo- v 
My bbjihctcb ycrpoHOBO ah* pcMonra o6caa- 
Hbix Konoiof. conep*amee nonyio mriHry c 
ynopoM. <f>opMHpyioDjy!o ynpyryw ro/ioBicy, 
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xccctkhh KOHyonyaHcoH u yaaHOBncHHufi 

ilXTlHTC *exny - yw>t»M H KOHyCOM*nyaHCOMOM^-V 
npoaojxtHo. rot^pipoBBKHbifi nj»ciMpk^[2J. 

HcopcrancoM »B«cnioro ycrpoficiBa .m»*£b y 
ctoi to, w xcciKJW KOHyc-iiyaHcoB npeiua-^e: 
pKienbHoro paawcpemw npownwo^ro^p«poBBH-;^| , 
Horo luiacTMpB BunonncH c rnajucofi 6okoboA^ 
noaepxHOCiMP. Tjucoh iconyc npn pacuiMpcmoi 
.BnaAMH nnacTNpJi co3XWCT o6paTHbi« ncpcrn6 
MCTanna. B pesynsTatc KaacnaB ia Bnajym 06- 
pajyer abomhm^ HcflOBtMMU njiaaupa ic kojioh- 
hc. ilpyrxM HenocaTKOM ycipoMaBa 
Bo^acBom* 3BkmfflMBaHHji KOMyca-nyaflWMf^ 

NMUM MeBW^HXvflMaMCTpaMH. _ 
KaVCTM ^lioBS^StllOBblUlCHMC HaflCJBHOCfM 

ero nyTCM hcjcdoWh* aaxjiHHMBaHHB b 
MoimipycMoii Konoime KOHyca-nyaH^Ha^ 

UcJIfc flOCTHraCTOI-TCM/^O »; y^FOBCiBj] 

an* pcMOfmffc^ 

nojiyw umHry c'ynopoM. <J>opMHpyiomy» yn- 
pyrya) ronosicy^ xcctkhm KOHyc-nyaHcoH n ■ :,• 
ycraHOBJicHHNH Ha iirTaMrc Mowiy y n °P° M Vr f^. 
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„^r.«hni.n01i a HHNH B npOUCCC paCUIMpCHMR BnaAMII BKJ110H3CTOI 

KOHycoM-nyancoHOM nponom-HO-rotpHpoBaHUNM ■ j~ F- £ 0 6pa3yiouieH 
nnacrup*. Konye-ny.HcoM BbinonHCH e npaaon.- ^SSc SS^S no W. Bnajomw -vac 

'-4V hkh k eonuueMy. npn >tom BucrynM^wiacTti- v ; $ • noBopawBaioTC- « nou tbkhm i yrnoM j~ 

• r Kow^ny^coHa. a yron Haioio^io6f«V»«ue» -«JIa»HeH^»iwceHMe. KOHy^nyaHCW^^ 
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COH3 / W«HIW»iw " . . - - - 

-peMHU iuiacTupB M.oceBoe ycHiwe- npoxowM 
hh/1 KOHyca-nyaMcoHa. Yron nbawMa o6paayio-: ; . 
20 me M MCHee 35° He naer win naer HewaxHicmr ... 
hoc y B «iH«HHe npoxonHoro oHaMeipa. bjbictm- 
a yron non*e M a o6pa3y»meM 6onee 40 . 
aeaet k waqHtenbHOMy yBCJiMMCMHio Heo6xonx- 
mmx occbwx ycwiHH «i* npoxoxcneHHH Kotryca- 
25 nyaHcoKa h yxyjuuemiio Kanecisa picumpeHiw. 



^'CnyciacTW ycrpoiicrBo b aaawwy^ * Meciy 
HapyuicHiw Konoimw na HJcocHO-KOMnpeccop- 
• mux mu 6ypHnu.hu xpy6ax 4 Bwecre. c.Metan- 
jiiticckhm imaCTbipeM 5. kotopuh obbhm; koh- 
uom onHpercB iia KOHyc nyancoH 2, a or oc<- 
Boro ncpeMemciiMH bbc P x ynep»oiBaeTc« yno- 

pOM 6. '•' 

. x Xccikmh Koiryc uyaHcoH 2 npenciaBJiaei eo- 

6o„ ycevHHUM KOHyc <«p«r. 6), Ha.6o)coBOH . _ --^ nonMMa 0 6pa3yioiueM ikj ; 

mUMCTp yBOIHIMBaCTCB no OTHOUKIIKIO K 0H3- 

30 Meipy KOHyca na 6-7 mm b 146 h ao 8-9 mm 

o6canHMX ipyfiax. 3to noanonaeT cooiBerctBen- 
k v,.,mo yMeHbimnfc iwaMerp ycrpoficrB nn« pacniHpe- 



pa 5. ! yn>n HawioMa o6pa3ywmcM ; icaMaBOK /, 
cocTaiwiHKHiuiM 9- 1 2° f yDemiMHBaeTC* flo 35- 
40° y ScwiMiicro ocHOBamw KOHyca. Paxwyc 

K3H3B0K ncpCMCHIIMH. Y MCHbUJCrO OCMOBaHHH 

(4>hiV 3) B KOH<J)HrypauHH KOtoporo noBTopner 



(*r. 3).K««p-rypa«HH ^P^^^.£||^^ 

BHyipcHHHM KOHiyp .macn-pH. f^^W ^^SScHtTHi^oaB hx pa6W npn 
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40 



3i«wfnoBUCHTfc Hajie^cHoab hx pa6otw. npn- 
pacumpcHHH nnacrwp« nrajycMM KOHycoM C ' v 
yrjioM nofl*eMa o6paaywmcH b 9-12 , xax 
3io npwucTO b npoTOTime, npoxonxoii nnaMCTp 
cooiBCTCTBycT w«M«Tpy KOnyca ciyaHcoHa. 



(DopMyna H 3o6peTCHM« 



ycy Biwum nJiacTwpn, a 3aTCM yBcnMTO3erc« 
HanpHMcp, una Ko^ca nyaHcoHa, npHMCtweMO- 
n> iuw peMoma 146 mm o6ca«HMX: l KOJiOKM f v 
paj^c KanaBOK y MCHbUicrb ocHoi«HHHj(*MrJ) 

COCiaBJWCT 11 MM. B CpCZDICM CCTCHRH (<J>HT.4) 

16 mm y 6o/ibUicro ocHOBaHiw KOHyca < r 

28 MM (4>HT. 5). ' - 

YcraHOBKa iwacrbiF* » kojwhhc o6cajmwx 

Tpy6 ocymccTBJiBCTca nyrcM npotaniBaiwi ie- ncMOHia o6caiWbix kojiohh , , 

p. „ero « CT Kon> 2 ' *^ ^^0^^ c ynopoM, 4>o P mh- 

MMpywuxe*! ronoB,H 1 «DHr 2). 45 WW jkcctkhm KOHyc 

BHawic, b 6e3ono P MOM .(*ht. 3) h ^crm- py lomyio y 'ITJ^ 

ho b onop«oMU*HT. 4 - h 5) pe^I-aoH- J ^^^^ npononbHO-n^ 

pCHH,. KOHU BMC^b^aC^p^^^ • T - - Vf - - ► 

r^^nacinfocfow nnacTWH^KOHycoM^pppHc^^ , y v noBbuncHiw Haacxoiocw^ero^^^ 



BOK B 9-12° 



V |iyTCM HCWTWWHMH 3aKJlMHMBaHBJl"ii < pCMOMTH-^ 

" ,n MT k KaHaBKaM KO- > pycMOfi kojiohhc KOHyca-fiyaHCOHa, nocJicflHHH 

npK :nt>M nnoiKO np»tncraioT k «^^«* ^iwinomieH c npoflonbMbiMH KaHaBKaMH, mmcio- 
HyonyaHcona 2 paanyc, yBcr^u^c, 



►ccmchhm ic xoay ? KOHyca-nyaflcoKa^2 sf npoucc^ 
ce flctJwpMauHM BnannH' Gnaroaapa ncpcMcimo- 

My paiinyfy 7 Bl * Bp€M« w 161 no Ayrc ft** 3 

6c3 o6paTHoni ncpcrMoa MCiajuia, «rro h 
npcnoTBpaniacr oopawaaHMC neiioxHMOB. 3atcM 



^feuuiMH- ncpcMCHHbiH pajwyc, , 
- 55 of MeHbtticro ocHOBaHMa KO«yca k 6oabiucMy, 
npw 3iom BMcrymj fwacrbipa cosMemcHbi c 
- npononbKbiMM KanaBK3MH KOHyca-nyancoHa, a 
' yron HawioHa o6pa3yioaicM KaHasoK y oonbuio- 
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(54) DEVICE FOR CASING REPAIR 



1 

The invention relates to devices that can be used for placing longitudinally corrugated 
patches made of metal pipes in casings of oil, gas, and water wells, with the aim of restoring 
the leaktightness of the casing walls. 

A device is known for placement of metal patches, containing a liquid-filled elastic 
receptacle lowered to the location of the damage to the casing on a cable. The corrugated 
metal patch is secured to the surface of an inflatable bag by special clamps. An explosive 
charge with an electric detonator is placed inside the elastic receptacle, into the liquid. 
Expansion of the patch in the casing is accomplished by explosion of the charge [ 1 ] . 

The major disadvantage of this device is the difficulty of achieving uniform 
expansion of the patch over the entire length. 

The device closest in technical essence and achievable result to the proposed 
invention is a device for casing repair that contains a hollow rod with a stop, an elastic 
forming head, 



a rigid conical ram, and a longitudinally corrugated patch mounted on the rod between the 
stop and the conical ram [2]. 

A disadvantage of the known device is that the rigid conical ram for preliminary 
expansion of the longitudinally corrugated patch is implemented with a smooth lateral 
surface. Such a cone creates a reverse bend in the metal upon expansion of the furrows of the 
patch. As a result, each furrow forms two areas of undercompression of the patch against the 
casing. Another disadvantage of the device is the possibility of the conical ram getting 
jammed in the casing due to a slight difference between their diameters. 

The aim of the invention is to improve the quality of the repair and its reliability by 
eliminating jamming of the conical ram in the casing under repair. 

The aim is achieved by the fact that, in the device for casing repair containing a rod 
with stop, an elastic forming head, a rigid conical ram, and a longitudinally corrugated patch 
mounted on the rod between the stop and 
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the conical ram, the conical ram is implemented with longitudinal grooves of variable radius, 
increasing from the smaller base to the larger base, where the ridges of the patch match the 
longitudinal grooves of the conical ram, and the tilt angle of the generatrix of the grooves on 
the larger base of the conical ram is 35°-40°. 

Fig. 1 shows a general view of the device in the run-in position; Fig. 2 shows the 
same, in the working position; Figs. 3, 4, and 5 show the stages for straightening the 
corrugated patch; Fig. 6 shows a cutaway view of the conical ram. 

The device for casing repair contains elastic forming head 1, rigid conical ram 2, and 
hollow rod 3. The device is lowered into the well to the location of damage to the casing, in 
tubing or drill pipes 4, together with metal patch 5, which at one end is supported on conical 
ram 2 and is restrained from axial movement upward by stop 6. 

Rigid conical ram 2 is a truncated cone (Fig. 6), on the lateral surface of which are 
implemented longitudinal radial grooves according to the number of furrows in patch 5. The 
tilt angle of the generatrix of grooves 7, which is 9°-12°, increases up to 35°-40° on the larger 
base of the cone. The radius of the grooves is variable. On the smaller base (Fig. 3), the 
configuration of which duplicates the inner contour of the patch, it is equal to the radius of 
the narrows of the patch, and then it increases. For example, for a conical ram that can be 
used to repair 146 mm of casings, the radius of the grooves is 1 1 mm on the smaller base 
(Fig. 3), 16 mm in the middle cross section (Fig. 4), and 28 mm on the larger base of the cone 
(Fig. 5). 

Placement of the patch in the casing is accomplished by pulling rigid conical ram 2 
and forming head 1 through it (Fig. 2). 

At first, under unsupported (Fig. 3) expansion conditions and partially under 
supported (Figs. 4 and 5) expansion conditions, when the ridges of patch 5 begin to push 
against the wall of casing 8, the process of expansion of the patch by the cone occurs at a 
slope of the generatrix of the grooves equal to 9°-12° (Fig. 6). The furrows of patch 5 in this 
case fit tightly against the grooves of conical ram 2. Their contact in the cross section normal 
to the path of conical ram 2 during deformation of the furrows, owing to the variable radius 7, 
always travels along an arc (Figs. 3-5) without reverse bend of the metal, which prevents 
formation of areas of undercompression. Then 
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during expansion of the furrows, the section of the cone is included in which the angle of the 
generatrix of the grooves increases up to 35°-40°. The furrows of patch 5, straightened out by 
this section, turn sharply and at such an angle break contact with conical ram 2 (Fig. 6). 
Further motion of conical ram 2 leads to the appearance of contactless expansion of the 
furrows of patch 5 as a result of the angle of rotation of the generatrix of the grooves by 
35°-40° and the action of elasticity forces in the compressed section of the patch. Final 
squeezing of the patch against the walls of casing 8 is accomplished by elastic forming head 

i. 

It has been experimentally established that the slope of the generatrix of grooves 7 of 
conical cone 2 significantly affects the quality of the expansion of the patch and the axial 
force of penetration of the conical ram. A slope of the generatrix less than 35° does not result 
in an increase (or results in an insignificant increase) in the flow diameter of the patch, while 
a slope of the generatrix greater than 40° leads to a significant increase in the required axial 
forces for penetration of the conical ram and a deterioration in the quality of the expansion. 

For a slope of the generatrix of the grooves of the cone equal to 35°-40°, after 
expansion of the patch by the conical ram the flow diameter increases relative to the cone 
diameter by 6-7 mm in 146 and up to 8-9 mm of casings [sic]. This makes it possible to 
accordingly decrease the diameter of devices for expanding longitudinally corrugated 
patches, and hence to increase the reliability of their operation. When expanding a patch by a 
smooth cone with a slope of the generatrix of 9°-12°, as assumed in the prototype, the flow 
diameter corresponds to the diameter of the conical ram. 

Claim 

A device for repair of casings, containing a hollow rod with a stop, an elastic forming 
head, a rigid conical ram, and a longitudinally corrugated patch mounted on the rod between 
the stop and the conical ram, distinguished by the fact that, with the aim of improving the 
quality and reli ability of the repair by eliminating jamming of the conical ram in the casing 
under repair, said conical ram is implemented with longitudinal grooves of variable radius, 
increasing from the smaller base of the cone to the larger base of the cone, where the ridges 
of the patch match the longitudinal grooves of the conical ram, and the tilt angle of the 
generatrix of the grooves on the larger 
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base of the conical ram is 35°-40°. 

Information sources considered in the examination 

[see Russian original for figure] 



Fig. 1 
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1. US Patent No. 3175618, cl. 166-63, published 1965. 

2. USSR Inventor's Certificate No. 388650, cl. E 21 B 43/10 (1970) (prototype). 



[see Russian original for figure] 



Fig. 2 
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[see Russian original for figure] 
Fig. 3 

[see Russian original for figure] 
Fig. 4 

[see Russian original for figure] 
Fig. 5 
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[see Russian original for figure] 



Fig. 6 
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